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Abstract 

 

With increasing number of mobile operators, user is entitled with unlimited freedom to switch from one mobile operator to 

another if he is not satisfied with service or pricing. This trend is not good for operators as they lose their revenue because of 

customer switch. To solve it, operators are looking for machine learning tools which can predict well in advance which customer 

may churn, so that they can predict any alternative plans to satisfy and retain them. In this paper, we design a hybrid machine 

learning classifier to predict if the customer will churn based on the CDR parameters and we also propose a rule engine to 

suggest best plans.  
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

In developing countries like India, there are more than 10 operators providing mobile service in each circle. With the 

introduction of number portability mobile user are increasingly switching from one operator to another. This behavior is called as 

churn. The reasons for Churn may be many like pricing is not attractive, frequent call drops, message drops, more customer care 

calls etc. Now the operators in INDIA know the customer will churn only when they raise a number portability request. By that 

time , it is too late as the customer has already made decision and difficult to convince and bring him back. So an automated tool 

is required at operator side to predict in advance which customer may churn with high accuracy. 

Previously many machine learning algorithms were used to predict churn. With rapid use of ensemble classifiers to improve 

accuracy, we also propose a ensemble hybrid classifier which can predict with high accuracy in this work. We take CDR from 

the operator, extract essential features and train the classifier to predict the customer who may churn 

In this work, we apply machine learning technique to predict churn and also we apply a rule based recommendation to suggest 

rules.  

II. RELATED WORK 

 K. H. Liao and H. E. Chueh, “Applying fuzzy data mining to telecom churn management,” Intelligent Computing and 

Information Science, 2011, pp. 259-264. 

Customers tend to change telecommunications service providers in pursuit of more favorable telecommunication rates. 

Therefore, how to avoid customer churn is an extremely critical topic for the intensely competitive telecommunications industry. 

To assist telecommunications service providers in effectively reducing the rate of customer churn, this study used fuzzy data 

mining to determine effective marketing strategies by analyzing the responses of customers to various marketing activities. 

These techniques can help telecommunications service providers determine the most appropriate marketing opportunities and 

methods for different customer groups, to reduce effectively the rate of customer turnover. 

In this work, Fuzzy logic was used to predict customer churn. But accuracy was not good. 

 R. Gopal and S. Meher, “Customer churn time prediction in mobile telecommunication industry using ordinal 

regression,” Advances in Knowledge Discovery and Data Mining, 2008, pp. 884-889. 

Customer churns in considered to be a core issue in telecommunication customer relationship management (CRM). Accurate 

prediction of churn time or customer tenure is important for developing appropriate retention strategies. In this paper, we discuss 

a method based on ordinal regression to predict churn time or tenure of mobile telecommunication customers. Customer tenure is 

treated as an ordinal outcome variable and ordinal regression is used for tenure modeling. We compare ordinal regression with 

the state-of-the-art methods for tenure prediction - survival analysis. We notice from our results that ordinal regression could be 

an alternative technique for survival analysis for churn time prediction of mobile customers. To the best knowledge of authors, 

the use of ordinal regression as a potential technique for modeling customer tenure has been attempted for the first time. 

This work used Ordinal Regression to model customer’s satisfaction and predicts churn time and compared the results with those 

of survival analysis methods. 
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 J. O. Daramola, O. O Oladipupo, and G. A. Musa, “A data mining process framework for churn management in mobile 

telecommunication industry,” IJCSS, vol. 1. no. 1, 2009, pp. 34-40. 

Churning which is a sudden defection of a subscriber to competitors is a disturbing problem in the global telecommunication 

industry. However, the effectiveness of existing churn control strategies can be improved if an integrated approach that 

incorporates several dimensions of the phenomenon of churning is adopted. In contrast to existing approaches, this paper 

proposes an integrated approach to churn management and control by using a data mining process framework that enables churn 

prediction, determination of reason(s) for churn, and recommendation of appropriate intervention strategy for customer retention. 

This work proposed an Artificial Neural Network (ANN) integrated prediction model for prepaid customers that could explain 

the reason of churn using the data set of complaints records from subscribers and thus the appropriate measure to be taken for 

retention strategy. 

 B. Q. Huang, T. M. Kechadi, B. Buckley, G. Kiernan, E. Keogh, and T. Rashid, “A new feature set with new window 

techniques for customer churn prediction in land-line telecommunications,” Expert Systems with Applications, vol. 37, 

no. 5, pp. 3657-3665, 2010. 

In order to improve the prediction rates of churn prediction in land-line telecommunication service field, this paper proposes a 

new set of features with three new input window techniques. The new features are demographic profiles, account information, 

grant information, Henley segmentation, aggregated call-details, line information, service orders, bill and payment history.  

The basic idea of the three input window techniques is to make the position order of some monthly aggregated call-detail 

features from previous months in the combined feature set for testing be as the same one as for training phase.  

In this work the two classification techniques are being cascaded respectively for attribute selection and prediction. This is done 

isolating the first method to accomplish specific preprocessing task, like finding the correlation among the attributes to optimize 

the information gain; or finding their collinearity to build the causality towards the predicted variable. This practice is proved to 

be very useful to identify causalities especially when applying Bayesian Belief Networks (BBN). 

 E. Shaaban, Y. Helmy, A. Khedr, and M. Nasr, “A proposed churn prediction model,” International Journal of 

Engineering Research and Applications, vol. 2, no. 4, pp. 693-697, 2012.   

Churn  prediction  aims  to  detect  customers intended  to  leave  a  service  provider.  Retaining  one customer  costs  an  

organization  from  5  to  10  times than  gaining  a  new  one.  Predictive  models  can provide correct identification of possible 

churners in the  near  future  in  order  to  provide  a  retention solution. This paper presents a new prediction model based on 

Data Mining (DM) techniques.  The proposed  model  is  composed  of  six  steps  which  are; identify  problem  domain,  data   

selection,  investigate data  set,  classification,  clustering  and  knowledge usage.  A data set with 23 attributes and 5000 

instances is used. 4000 instances used for training the model and 100 instances used as a testing set. The predicted churners are 

clustered into 3 categories in case of using in a retention strategy.  

The data mining techniques  used  in  this  paper  are  Decision  Tree, Support  Vector  Machine  and  Neural  Network 

throughout an open source software name WEKA. 

Neural Network (NN) along with DT and Support Vector Machine (SVM) were used in this work for the construction of a 

hybrid model for churn prediction in telecommunication. 

 V. Yeshwanth, V. V. Raj, and M. Saravanan, “Evolutionary churn prediction in mobile networks using hybrid learning,” 

presented at Twenty-Fourth International FLAIRS Conference, March 2011. 

This work proposed a hybrid learning method as a combination of DT and GP to derive the rules of classification based on 

customer behaviour.Although high credit can be attached to such models when it comes to build the attributes that most likely 

influence the event to be predicted, yet the maximum likelihood of that event is disregarded. In some scenarios, like in telecom 

data this aspect need to be investigated because placing attributes as linearly dependent variables does not forcibly embrace all 

the aspects raised by the churn taxonomy. 

 F.  F. Reichheld,  “Learning from  customer  defections,” 

On average, the CEOs of U.S. corporations lose half their customers every five years. This fact shocks most people. It shocks the 

CEOs themselves, most of whom have little insight into the causes of the customer exodus, let alone the cures, because they do 

not measure customer defections, make little effort to prevent them, and fail to use defections as a guide to improvements. Yet 

customer defection is one of the most illuminating measures in business. First, it is the clearest possible sign that customers see a 

deteriorating stream of value from the company. Second, a climbing defection rate is a sure predictor of a diminishing flow of 

cash from customers to the company—even if the company replaces the lost customers—because new customers cost money to 

acquire and because older customers tend to produce greater cash flow and profits than newer ones. By searching for the root 

causes of customer departures, companies with the desire and capacity to learn can identify business practices that need fixing 

and, sometimes, can win the customer back and reestablish the relationship on firmer ground. 
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 J.  X.  Lu, "Predicting customer  churn  in  the  telecommunications industry––An  application  of  survival  analysis  

modeling  using  SAS," 

Conventional statistical methods (e.g. logistics regression, decision tree, and etc.) are very successful in predicting customer 

churn. However, these methods could hardly predict when customers will churn, or how long the customers will stay with. The 

goal of this study is to apply survival analysis techniques to predict customer churn by using data from a telecommunications 

company. This study will help telecommunications companies understand customer churn risk and customer churn hazard in a 

timing manner by predicting which customer will churn and when they will churn. 

Many telecommunications companies deploy retention strategies in synchronizing programs and processes to keep customers 

longer by providing them with tailored products and services. With retention strategies in place, many companies start to include 

churn reduction as one of their business goals. 

 S.  Rosset,  E.  Neumann, U.  Eick, and  N.  Vatnik, “Customer lifetime value models  for  decision  support,” 

Authors present and discuss the important business problem of estimating the effect of marketing activities on the Lifetime Value 

of a customer in the Telecommunications industry. Authors discuss the components of this problem, in particular customer value 

and length of service (or tenure) modeling, and present a novel segment based approach, motivated by the segment-level view 

marketing analysts usually employ. Authors describe in detail how we build on this approach to estimate the effects of retention 

campaigns on Lifetime Value, and also discuss its application in other situations. 

Customer Lifetime Value is usually defined as the total net income a company can expect from a customer (Novo, 2001). The 

exact mathematical definition and its calculation method depend on many factors, such as whether customers are “subscribers” 

(as in most telecommunications products) or “visitors” (as in direct marketing or e-business). In this paper authors discuss the 

calculation and business uses of Customer Lifetime Value (LTV) in the communication industry, in particular in cellular 

telephony. 

 R.  B.  Johnson and A.  J.  Onwuegbuzie, “Mixed methods research:  A research paradigm  whose  time  has  come,” 

The purposes of this article are to position mixed methods research (mixed research is a synonym) as the natural complement to 

traditional qualitative and quantitative research, to present pragmatism as offering an attractive philosophical partner for mixed 

methods research, and to provide a framework for designing and conducting mixed methods research. In doing this, authors 

briefly review the paradigm “wars” and incompatibility thesis, authors show some commonalities between quantitative and 

qualitative research, authors explain the tenets of pragmatism, authors explain the fundamental principle of mixed research and 

how to apply it, authors provide specific sets of designs for the two major types of mixed methods research (mixed-model 

designs and mixed-method designs), and, finally, authors explain mixed methods research as following (recursively) an eight-step 

process. 

 Y.  Richter, E.  Yom-Tov, and N.  Slonim, “Predicting customer churnin mobile networks through analysis of social 

groups,” 

Churn prediction aims to identify subscribers who are about to transfer their business to a competitor. Since the cost associated 

with customer acquisition is much greater than the cost of customer retention, churn prediction has emerged as a crucial Business 

Intelligence (BI) application for modern telecommunication operators. 

The dominant approach to churn prediction is to model individual customers and derive their likelihood of churn using a 

predictive model. The work has shown that analyzing customers' interactions by assessing the social vicinity of recent churners 

can improve the accuracy of churn prediction.The existing in this paper is the mainstream approach to churn prediction considers 

each customer individually. The goal is to predict each customer's likelihood of churning in the near future, where usually a 

forecast horizon of a month to three months is considered.  

The information then serves as input to a statistical regression model (usually a logistic regression variant) that outputs a churn 

score. In other words, this approach focuses on identifying patterns that are uncommon to a given customer, and are correlated 

with churn. 

 N kamalraj,  “A Survey on Churn Prediction Techniques in  Communication Sector,” 

The speedy augmentation of the market in every sector is leading to superior subscriber base for service providers. Added 

competitors, novel and innovative business models and enhanced services are increasing the cost of customer acquisition. In such 

a tedious set up service providers have realized the importance of retaining the on hand customers. It is therefore mandatory for 

the service  providers  to  inhibit  churn-  a  phenomenon  which  states that  customer  wishes  to  quit  the  service  of  the  

company.  To prevent the churn many approaches are used by the researchers. 

Authors focused four sets of data variables for customer attrition, that is, customer behavior, customer perceptions, and customer 

demographics and macro environment. Customer behavior recognizes the exact components of the service are utilizing and how 

often  are they  employing them. In telecommunications, for example, the number and length of calls, period between calls, the 

usage of the network for data exchange, etc could be taken by the provider. Customer perceptions are identified as the way a 

customer pick up  or  stop  the  service  and  can  be  calculated  with  customer surveys  and  include  data  link  overall  
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contentment,  quality  of service, problem  experience, satisfaction with problem handling, interest given, location convenience, 

image  or  reputation of the company, customer perception of dependency to the vendor, etc 

 H.  Hohwald, E.  Frias-Martinez, and N.  Oliver, “User modeling for telecommunication applications:  Experiences  and  

practical implications,” 

Telecommunication applications based on user modeling focus on extracting customer behavior and preferences from the 

information implicitly included in Call Detail Record (CDR) datasets. Even though there are many different application areas 

(fraud detection, viral and targeted marketing, churn prediction, etc.) they all share a common data source (CDRs) and a common 

set of features for modeling the user. In this paper we present our experience with different applications areas in generating user 

models from massive real datasets of both mobile phone and landline subscriber activity. 

Telco applications can be divided into two main areas: mobile and landlines. While mobile phones are in widespread usage and 

are typically used by just one individual, the number of landlines is much smaller and their use is typically shared by more than 

one individual.  

The user models generated for both cases use the same set of features, although the relative importance and implications of 

each feature differs.In general the architectures used for generating user models for telco applications have to be very data 

intensive in order to process the amount of data available (typically several months) for all the customers (typically several 

million). The main differences between applications are not so much in the way user models are generated or in the features of 

the user models, but in the training sets used to construct the classifiers, i.e. while the training set for churn prediction will 

include users that have churned, for fraud prediction they will include users that have committed fraud. This implies that the 

same architecture can be used to generate different user models for different applications, and that there is no need for ad-hoc 

solutions. 

III. PROBLEM DEFINITION 

based on rules, the system must recommend policy Given a dataset of churn customers and not churn customers, the attributes 

are selected which influences the decision of churn and using a machine learning tool to train a classifier with high accuracy so 

that it can predict based on customer attributes whether customer will churn or not. Also to convince customer.   

IV. PROPOSED SOLUTION 

We propose a hybrid learning model to predict churn in mobile telecommunication networks. The hybrid models built on these 

hybrid model techniques can explain the churn behavior with more accuracy than single methods; and that in some extend the 

reason of churn can be revealed, as well as explaining the gap between the decision to churn and the deactivation time.  This 

hybrid model uses Logistic Regression in parallel with Voted Perceptron for classification, and rule based matching to 

recommend Plans. 

The architecture of the system is given below 

1) CDR Parsing & Extraction: This module will parse the CDR and extract the billing attributes of customer.  

2) Aggregation: This module will aggregate the billing attributes month wise and create training set.  

3) Training: This module will train a Hybrid classifier for predicting if a customer will churn or not and provide it to the 

classifier model. 

4) Classifier Model:  This module will classify the customer billing record to whether customer will churn or not.  

5) Reporting: This module will prepare a report of customer who are predicted to churn and the reason for churning.  Also it 

will store the aggregate report in HBASE database system. 
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The algorithm for churn prediction consists of two steps 

1) Training 

2) Classification 

3) Plan suggestion 

From the training dataset, the fields are extracted for churned and non-churned customers and classifier is trained. 

1) Classification: Form the CDR, fields are extracted for customers and given to classifier to verify if the customer will 

churn or not. 

2) Plan suggestion: Decision tree will be kept suggesting different plans for different call/data/message behaviour.  For 

churn predicted customer, the decision tree will guide with different plans to reduce his bill amount for his current 

usage.  

We use a hybrid prediction model to detect if a customer will churn or not. The hybrid model combines best of Logistic 

regression and Voted Perceptron prediction model.  

1) Logistic Regression:   There are two class of output - Churn and Not Churn. Training data set must be provided for both 

cases and the Logistic Regression finds the probability function mapping the training data set to the output classes.  The 

accuracy of Logistic Regression depends on the volume of training dataset. It performs good for large volume of data 

set. But it fails on the separation border line. 

2) Voted Perceptron: It is a single layer feed forward neural network with two neuron output. One will fire for churn and 

another for no churn. Sigmoid transfer function will be used in the intermediate neurons.  Even will limited data set, 

voted Perceptron accuracy is good, but outliers cannot be detected.  

We combine the best of the two models like below  

 
When customer attributes are provided to detect churn, it is passed to both Logistic Regression and Voted Perceptron and if 

both output agree, it is given as result , when there is disagreement , the result is delayed till further input is available.  

V. RESULTS 

We have taken the churn dataset from UCI machine learning repository which consists of following attributes which are used for 

training. 
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- account length 

- international plan 

- voice mail plan 

- number of voice mail messages 

- total day minutes used 

- day calls made 

- total day charge 

- total evening minutes 

- total evening calls 

- total evening charge 

- total night minutes 

- total night calls 

- total night charge 

- total international minutes used 

- total international calls made 

- total international charge 

- number customer service calls made 

We split the dataset to 80/20 ratio, 80 were trained and 20% was used for testing. The classifier accuracy is measured and 

shown below 

 
We found that by using hybrid classifier, the accuracy is improved and its is more that individual classifiers.  

VI. CONCLUSION  

In this work, we have explained the EasyCrash solution. We have ranked the function based on 5 metric we have proposed and 

reduced the developer effort in terms of analyzing each crash to fixing the functions.  
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